A large number of inorganic thallium(III) complexes are presently known, and a systematic survey of their main crystallographic data has been reported. However, a relatively small number of organic-cation thallium complexes have been characterized. [1] [2] [3] [4] Recently, the research of organic-inorganic polar crystals is very interesting for quadratic non-linear optical phenomena, which is, today oriented to organic aromatic cations containing π-electrons systems asymmetrized by electron donor and/or accepted substitutes. Research has also been devoted to ionic host-matrices that may increase the packing cohesion built up through ionic, hydrogen bonding and van der Waals interactions, often by underlying a more important resistance in organic-inorganic polar crystals than in purely organic polar materials. Taking these considerations into account, we report on the synthesis and crystal structure of bis(4,5-diaminopyrimidinium)pentachlorothallate(III).
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Bis(4,5-diaminopyrimidinium)pentachlorothallate(III) crystals were obtained by dissolving in concentrated HCl (36%) solution a stochiometric mixture of C4H6N4 and Tl2O3 (molar ratio 1/4). The reaction occurred according to the following scheme: 2C4H6N4 + 1/2 Tl2O3 + 5 HCl in presence of acetonitril. The resulting solution was then kept at room temperature. After several days of evaporation, parallelipipedic monocrystals appeared in the solution.
The molecular structure is shown in Fig. 2 . The asymmetric unit contains two symmetry independent cations and one TlCl5 2-anion with none of these entities occupying any special symmetry sites. The coordination polyhedron is described as a distorted octahedron because of long contact Tl-Cl5 (2.802(2)Å) from an adjacent anion that completes the hexacoordination. As 3 which contain symmetric and asymmetric bridges, respectively. The present structure consists of chains built of Tl atoms situated at z = 1/4 and z = 3/4. Each Tl atom is surrounded by six Cl atoms, forming a distorted octahedral configuration with the Tl-Cl bonds ranging from 2.508(3) to 2.802(3)Å. These values are shorter than the sum of the van der Waals radii of Tl and Cl.
The 4,5-diaminopyrimidinium cations situated at z = 1/2 are perpendicular to the b axis, whereas those situated at z = 0 are perpendicular to the (a + c) axis. The most stable conical forms of the 4,5-diaminopyrimidinium cation indicates that the N2 and N12 atoms are protonated. The bond lengths of C-N and C-C are in the range of 1.315(14) -1.374(1)Å and 1.342(1) -1.438(1)Å, respectively. In the title compound, the first ring built up by the atoms (C1, N1, C2, C3, C4, N2) is more planar (rms deviation of fitted atoms equals to 0.0058). The second ring built up by the atoms (C11, N11, C12, C13, C14, N12,) is less planar than the first one (rms deviation of fitted atoms equals to 0.0070).
The C-C perpendicular interplanar distances range from 3.38 to 3.902 Å, indicating the existence of strong interactions by van der Waals contacts between the C4H7N4 + cations. The organic and inorganic moieties are linked to each other by N-H·Cl hydrogen bonds. There are two different kinds of hydrogen bonds present in the structure, N-H·N and N-H·Cl. Comparing their geometrical parameters of the sum of the van der Waals radii of the donor and acceptor atoms, and the hydrogen and acceptor atoms, 5 they can be considered to be weak. 
